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ABSTRACT: 

PURPOSE: To provide an evaporating method of a gaseous metal chloride 
capable of evaporating continuously and stably a fixed amount of the gaseous 
metal chloride in the case where an oxide film is formed on a porous base 
material by a vapor phase deposition method. 

CONSTITUTION: In the method for evaporating the gaseous metal chloride 
by 

heating metal chloride powder 25 filled in a heat resistant boat 21 in the case 
where the oxide film is formed on the porous base material 4 by the vapor 
phase 
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deposition method, tlie metal ciiloride powder 25 wliose periphery is 
surrounded 

with a heat resistant ceramic granules 24 is filled in the inside of the heat 
resistant boat 21 , and its upper part is covered with heat resistant fibers 23. 
Moreover, the upper side of the fibers 23 is covered with a porous ceramic 
plate 22 and the gaseous metal chloride is evaporated by heating the heat 
resistant boat 21. 

COPYRIGHT: (C)1 996,JPO 



3/9/07, EAST Version: 2.1.0.14 



mB*mmif u p) «2) ^ §| ij^ |^ ^ ^ (a) 



#11^-158053 



(SDlntXl* 




PI 




C 2 3 C 16/44 


c 






HOIM 8/02 


K 9444-4K 












l^fiaoScl OL 4 H) 




49076-304448 




00Q2202G2 










(mama 


¥l£6¥(1990l2^8B 




JtOl^KK^ 1 TS 5 SZOff 








Ml 








%]$^ttEQ#Kj&R4 -9-24 






(74)fttlA 





(54) $UffiimifeK:«tts^lW&^c!^il^j£ 

(57) [^1 

vmm 2 5 i:msamjt^- h2i (^j^a^zym, t . -eo 



22 



ttazzaz 




7 



25 "^24 



(2) 



#I3¥8-1 58053 



[00011 
[0002] 

[0003] zcomimm(^wmmimm<7)f*isii& 

fit. #tc-5-<^+oflifi£*r^5!--AtHn:fc:J: Oiffi^/i 
fl«jft?r«J^&fci6t:«N i -YSZ-9--;»t >y hT* 

fflSTfcj:^^) i^mmtL. ze^±^m\'^ (-« 

Wfc:« 1 ~2 0 0 /i m ) Y S ZWISR 

[0004] ^?LSMR±tiefl:ifeiB^«ii£^4:&:ffit 

•t^h*>CVD (Cheaical Vapcr Depositicm ) -EV 
D (Electrocheaical VapraDepcsition) WfifS\,\{^tl 

x^ti, cvD-EVDm±mtimm6i-i 53 

2 8 0mz^^tlX\.^i. 

[0005] Z(7)tpx^^^i^^ 5 -y ^^xmx *) 
m\>^YszmMmmmti>zt¥x^. itc. z^) 



[0006] S3{i^ffi^«&(c J: omtmmsmi^ 
[0007] m3^zm^tmlfmMnmr)f^^m^i 

S^2.mMna, lb. 1 ^^»JT-:ffxm 

2tism'?y^mxwi^izsm^tLX\.^^. Bum2 

<0mcEffi§fUt3ffl<0«^l a, lb. Icli-e 
il-^tlMiHZ^ 2 0 0~2 3 0'C. 5 0 0~7 0 0X:. 

10 00-1 i5ox:tz^^mm^tit. s^iau 

10 lf^t<?)ZrC I4 2:#|IL. m^l bJiYC I3 Sr# 

[0008] RI5®2<Orta5t««^miSfl:!|i!lZ r C I 
4 . YCi3 i&AnS23|«0^'g8a. 8b<^ 
L. */c. TiC I4 S-t^tut^jgl l<r><Pi>t>m^i: 

N i -Y S Z-9--^ >y hc7)mfliS«4 ^r^izmnif 
JtT;l^5+S^fflSS3*CE3l'g8a. 8b<7)Sjt*» 

20 «>S3t«>. RIE«2<7)rt»$^KS;K>'riOfcJ:0«E 

-ri>. 2*:<7)^f8a. 8htmSl HZ^-(^VT- 
ifxm^9ii^$ti. 4%H2 a^TyP:ry;{f;;t 

A^AStts. Tn^^-)'wmms3cotinzmit>(f:x.<7) 
[0009] immmz^j:?,mmmmmi!m^i: 

ZrC I4 . YC I3 t>J:lfTi C I4 ^-^1x^^20 
0—2 3 or. 5 0 0— 7 0 0rt>J:t^-2 0~0X:C 

tmt. mA^titwmmK7)Y2 03 mmmim^ 

:^SSffl^3<^+fc:l-5%H2 a^cocoj *<i|fb 
[0010] »S4c7)^ai|c7^^3iOrta5*>'0r^<^ 

iaSfcrasSLfck^. Zrci4 <?^S§ikYCi3 

i c 1 4 m^tMim^nm<7)7f\^^y^^ u 

r-;<fxfc:T*S[4cDaiSfcHiS@|-rs. ms. 
4<7)fim}*i>mLLXtt:m(ti!fXb^ mTf)i>i^)\^ 
a-^A. ^yhV ^J^iiXl/^iS^yiOl&itVS^tifi 
RJEL. tifc-hizi-^yiwrntt:^ -y h UT^^fti^' 
40 )Ua:^7 ( YSZ ) jg*»maTy-KfflS4<0«iin{C 
^'<rfc»«4<0lL*W$<tS. ClixAJCVD 
RiETftS. c:iitcg>r^TEVDRiB*Bltff I8**jfi 

[0011] 

[IS»B*^»?^L J: 3 t^hWSS] IjifOCVDrntzXt 

^wry~ HS«4 ±-^<7)Y s zmmmmza^^ 

X. l^i:LTfflV^<^,*l.S^feSB^!HjZrC I4 . YC 
I3 liBf!ktt<^)^l®^8a. 8b{CAit'?>fl. MStT 

50 z<rm. ^mmmxffmkmt^^ u r-axa^ 



(3) 



!^^8-l 58053 

4 



3 



[00121 m2iimmmT^Jsimm}(fx^^ x o -cfes . 

$ *5 Kffed?- h «OBrffiHT-ft S C V D Sfcrfev . ^ [0018] itl*. Ws^*'- h 2 1 <Ortfflrc^©!S-ft!ft 

«Sfl:ftZrCl4 . YCl3 J4a2{C*-rj:^^ta!* 6^*2 5(7)±TtcESStS U^- h/l-cO-fe^ 5 -y ^'62 

<^*«-CjBi*5K- h 2 1 fc^«L. ^^-gS a . 8 b CO 4 ^iSc#gi6S . gJW-tfUf . :^»!S<t!|l^*2 5 $r-fe 

(t»fc:A*tt:^fegS'lfc!ft;erx$-^LTV^S . :^Wg-(k% y^ym24 TtJKt. iJct. :^B!afl:!Wl&*2 5<0 

Z rC 1 4 . YC 1 3 imS^ifi±^ < . WSft;}?- h 2 ±a<0-b7 5 -y ^7142 4<0±$-i^>3:::r'>-/UOj: d 

iiizyLm^hfct^izmLxmL. ^emmizm =srwiatt-t7 5 y^?o*s2 3-cii3. §^>{c. z<omm 

it<mmmA-ti>. ^<0«®TBSfei?-h21*Mfe tt-fe7Syi?*l|2 3<7)±^^JLtt-fe7S y^'«2 2. 

uzifi'>x. mni-hmimm^^- h 2 1 *>/i,JS'fi:!ft;{r [0019] imcox 0 iz^m&mmm2 5 s:3E«u 

m^tl^^\ tfz. m»:r^~}-2 1i)-i^mmizmiii 'tSa, SbtAftS. 53St8a, Sbi^m^l 

Uz«^ui^<Dmmiz&{mm^i:fm^iti . -ec^^ a . 1 b c j; om^stis t ^s-ftsj©* 2 5 i}-t>/f 

^tgfc^rO. ^^<7)jgfl:f!,;<r;^5-Rjsat^^L-CC -;«rx(cJ:ORI^iOSI^S4^^SH»$*iS. 

VDRfi5feJ:tJfEVDRi5$^;^A-XtJitiS-e-S^k [0020] 

[ooi3i*f«BiiJ:ao^fcffi*T^:$n>tfc<^ 2tt mmmizxf)^^mLHzm{mimi:m^hm 

miz-^<D^gMitmx{:mmtz^Lxmi . ^im^r^-heof^enz^mu ^(^±^immt-t^ 

^^hztfT^i^Mmimmstimimmttz ^y^nxm\>\ ^ii>tzmm-ky^ ymco±i§^ 

mA-rtmizmmyf^-hiz%mLii±m&it^^i i:mmibx\>^6<7)x\ ^m^imm^m^tx^^x 

i^mxmw ^f>izmm^^y^y:^i$<D±i:^ii^ ( 2 ) jL^tzmm^y^ymaxi/^n^^y^'y 

im} ^m&it^^(omo^xtzmm&^y^'^i' cvDRi&s-jitT^^. ^fm^tzmim 

X. ±mmLmi^(ommizmmcofi^i^i^-r. mt imm(r)ts^^j:mm} 

m±-rh. ^^ifm^coiM^mmt^y 5 -/ [an :^wmijmx^ismL9i:ffxt:mt^-^m 

i^xx/^&^ys^ yifm.im'ox\>^t<ox. zti^ 40 mt^~hff)mimx't>h. 



[0 0 17lHUi*|gBB<0^rST'^»Sfl:!Bj;!f>^^^ la mMJSF 

mssmmsf'>i!mmmtz:t:mff)iiW&it^ ic 

Blti^ridt. B|a4C-h21<ortffl 50 3 



[00 161 



[03 ] J: 0H*a)ll®ISS:f^i8-r&SIS 



(4) 



mm^8-l 58053 



4 

7 fi&IS. 

8 a TfUS.i-'S 
8 b T/l^ii-'W 

10 ^^^i^r 
1 1 



12 t 

13 mjtfxm^ 

2 1 iB|Si.-K-h 

2 2 ^?Ltt-b^5 y^'« 

2 3 •fe^Sx^'Jg 

24 ■b5S«!'^tl 

2 5 ^msm^ 



[01] 

22 »Ji»*9S»«p« 




25 ^24 




[B3] 




JP,08-158053,A(1996) [CLAIM + DETAILED DESCRIPTION] 



Page 1 of 5 



Disclaimer: 

This English translation is produced by machine translation and may contain errorsThe JPO, the INPIT, and and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****), 

2. Texts in the figures are not translated and shown as it is. 

Translated: 08:20:49 JST 03/1 0/2007 
Dictionary: Last updated 02/09/2007 / Priority: 



CLAIMS . 

[Claim(s)] 

[Claim 1] In the method of heating the metal chloride powder with which the heat-resistant boat 
was filled up when forming an oxide film on a porosity board by the gaseous phase vapor- 
depositing method, and evaporating metal chloride gas The metal chloride powder which 
surrounded the circumference is filled up with a heat-resistant ceramic grain inside said heat- 
resistant boat. The evaporation method of the metal chloride in the gaseous phase vapor- 
depositing method characterized by evaporating metal chloride gas by covering the upper part 
in heat-resistant ceramic cotton, covering this heat-resistant ceramic cotton top with a porous 
ceramic board further, and heating said heat-resistant boat. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the evaporation method of the metal chloride in 

the gaseous phase vapor-depositing method. 

[0002] 

[Description of the Prior Art] Oxygen is made into an oxidizer and the fuel cell which transforms 
into direct electricity energy the chemical energy which fuel originally has attracts attention 
from viewpoints, such as saving resources and environmental protection, by using hydrogen, 
carbon monoxide, methane, etc. as fuel these days. [ using the zirconia (YSZ is called) which 
doped ITTORIA etc. especially as an electrolyte layer / the monotonous type solid electrolyte 
fuel cell using the run TANKURO dynamite oxide etc. as a separator ] It is compact at low cost, 
operating temperature is high, power generation efficiency is good, and by use of high 
temperature waste heat, since combined efficiency is high and it is advantageous as an object 
for cogeneration, research and development are progressing. 
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[0003] The battery performance of this fuel cell is governed by the internal resistance of a 
battery, especially the ohmic resistance of the component in it. Reduction of this ohmic 
resistance loss is attained by making thin the highest YSZ solid electrolyte layer of resistivity. 
Moreover, compared with an electrolyte independence method, thin film-ization of a YSZ solid 
electrolyte layer is sharply attained by constituting the battery of an electrolyte supporting 
lamella method. Therefore, the fuel polar plate (or the air pole board of a lantern comics night 
oxide may be used) which is a nickel- YSZ cermet in order to constitute a powerful supporting 
lamella type solid electrolyte fuel cell is used as a porosity board. The YSZ electrolyte 
membrane which is an oxide film thin (generally 1-200 micrometers) besides is formed. 
[0004] As a method of forming an oxide film on a porosity board The slurry coat method, a dip 
coating method, What is called ceramic methods, such as the slip cast method, and the 
gaseous phase vapor-depositing method, i.e., the CVD(Chemical Vapor Deposition)-EVD 
(Electrochemical VaporDeposition) method, have been used. The CVD-EVD method is 
indicated by for example, the JP,61-153280,A number. 

[0005] Since the gaseous phase vapor-depositing method can form a YSZ electrolyte 
membrane thinner than the ceramic method in this and this YSZ electrolyte membrane is stuck 
with the electrode of a substrate, the internal resistance of a battery is low and is considered to 
be the technique of the ability to produce the small highly efficient solid electrolyte fuel cell of 
polarization. 

[0006] Drawing 3 is the figure showing the outline composition of the equipment which 
produces a solid-electrolyte membrane by the gaseous phase vapor-depositing method. 
[0007] The production equipment of the solid-electrolyte membrane illustrated to drawing 3 
consists of the reaction pipe 2, electric furnaces 1a, 1 b, and 1c, a Carrier gas supply line 9, 
and vacuum pump 10 grade. The reaction pipe 2 is arranged every Width by the product made 
from silica glass. Temperature control of 3 sets of electric furnaces 1a, lb, and 1c arranged 
around the reaction pipe 2 is carried out independently at 200-230 degrees C, 500-700 
degrees C, and 1000-1150 degrees C, respectively. An electric furnace la is ZrCI4 of 
materials. Sublimating, an electric furnace lb is YCI3. Sublimating, an electric furnace 1c heats 
a substrate and performs film growth. 

[0008] In the inside of the reaction pipe 2, it is each metal chloride ZrCI4 and YCI3. Two silica 
tubes 8a to put in, 8b rushes in and it is TiCI4. The pipe 12 to which the argon gas which 
contained steam out of the put-in container 11 is led rushes in. The mixed board 7 for mjxing 
the sublimated metal chloride uniformly was separated, and the airtight container 3 made from 
alumina which attached the electrode board 4 of the nickel-YSZ cermet at the tip has rushed in 
from the opposite side of silica tubes 8a and 8b. In order to speed up the gaseous phase 
diffusion velocity of materials in the case of film growth, the inside of the reaction pipe 2 is 
decompressed with the vacuum pump 10. The Carrier gas supply line 9 is connected with two 
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silica tubes 8a and 8b and a container 1 1 , and it is H2 4%. IVIixed argon gas is introduced. Tlie 
feed pipe 13 of oxidization gas iias rushed in into the airtight container 3 made from alumina. 
[0009] Metal chloride ZrCI4 which are the materials of an electrolyte membrane in operating 
the production equipment of the solid-electrolyte membrane which becomes the above- 
mentioned composition, YCI3 And TiCI4 Y2 03 in the electrolyte membrane which holds at 
200-230 degrees C, 500-700 degrees C, and -20-0 degree C, respectively, and is formed An 
amount of evaporation is adjusted so that the amount of dissolution may serve as 
predetermined concentration. It is H2 1 to 5% in a pipe 13 to the airtight container 3 made from 
alumina. 002 of mixture It is introduced as oxidization gas. 

[0010] It is ZrCI4 when the inside of the airtight container 3 around a substrate 4 reaches a 
predetermined temperature. Steam and YCI3 It is steam 11014 It conveys to the surface of a 
substrate 4 in argon carry Argus of predetermined flux with steam. The oxidization gas diffused 
from the inner side of a substrate 4 at this time, and JIRUKONIUMU which is materials. 
Chloride steam of yttrium and titanium reacts, the ITTORIA fully-stabilized-zirconia (YSZ) film 
which dissolved generates titanium on the surface of the porosity anode board 4 immediately, 
and the hole of a substrate 4 is blockaded gradually. This is a OVD reaction. An EVD reaction 
advances following this and a film grows. 
[0011] 

[Problem to be solved by the invention] Metal chloride ZrOI4 used as materials in the formation 
work of the YSZ film to the porosity anode board 4 top by an above-mentioned OVD method, 
and Y0I3 It is put in by the heat-resistant silica tubes 8a and 8b, heats and evaporates in them, 
and is carried by carry Argus to a reaction part. Under the present circumstances, the amount 
of_supply of metal chloride gas is adjusted according to the flux of^cat ry Argus^ 
[0012] Drawing 2 is metal chloride ZrOI4 and YCI3 in the OVD methodwhich Is the sectional 
view of a heat-resistant boat which evaporates metal chloride gas by the conventional method. 
The heat-resistant boat 21 was filled up with the conventional method as shown in drawing 2 , 
it put in into silica tubes 8a and 8b, and metal chloride gas is evaporated. Metal chloride ZrOI4 
and Y0I3 Hygroscopicity is large, when the heat-resistant boat 21 is filled up, it absorbs 
moisture and deliquesces, and an airtight thin film generates on the restoration surface. If the 
heat-resistant boat 21 is heated in this state, the gas confined in the inside will expand and 
internal pressure will go up, and at a certain time, an airtight thin film is broken and ijjgOLjt s 
explosively. Therefore, before spouting, chloride gas does not evaporate from the heat- 
resistant boat 21 , therefore the surface of the substrate 4 which is a reaction part is not 
supplied.J/l oreover. when i t blows-off from the heat-resis t ant boat 21 ^xpjQsi^y3_chloride 
po wder is dispersed around it. As a result, supply of metal chloride gas can be intermittent, 
regulation of the amount of supply can become impossible, a fixed quantity of chloride gas can 
be beforehand supplied to a reaction part, and a OVD reaction and an EVD reaction cannot be 
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smoothly advanced now. 

[0013] This invention was made in view of the above-mentioned point, and when it forms an 
oxide film on a porosity board by the gaseous phase vapor-depositing method, it aims at 
offering the evaporation method of a metal chloride that it can be stabilized continuously and a 
fixed quantity of metal chloride gas can be evaporated. 
[0014] 

[Means for solving problem] In the method of heating the metal chloride powder with which the 
heat-resistant boat was filled up when this invention formed an oxide film on a porosity board 
by the gaseous phase vapor-depositing method in order to solve the above-mentioned 
technical problem, and evaporating metal chloride gas The metal chloride powder which 
surrounded the circumference is filled up with a heat-resistant ceramic grain inside said heat- 
resistant boat. The upper part is covered in heat-resistant ceramic cotton, this heat-resistant 
ceramic cotton top is further covered with a porous ceramic board, and it is characterized by 
evaporating metal chloride gas by heating said heat-resistant boat. 
[0015] 

[Function] Since the surroundings of metal chloride powder cover all with a heat-resistant 
ceramic grain and it is made to **** from the crevice between ceramic particles, an airtight film 
is not stretched on the surface of metal chloride powder, but explosion Is prevented. Since 
heat-resistant ceramic cotton and a porous ceramic board have covered the upper part of 
metal chloride powder, these serve as a weight which has a stoma and make only the metal 
chloride gas which prevented and evaporated that metal chloride powder dispersed to the 
exterior discharge outside. 
[0016] 

[Worl<ing example] This invention is hereafter explained based on Drawings. 
[0017] Drawing 1 is a sectional view of a heat-resistant boat which evaporates metal chloride 
gas by the method of this invention. The metal chloride evaporation method of this invention is 
enforced by the production equipment of the solid-electrolyte membrane illustrated to drawing 
3 etc. In enforcing the metal chloride evaporation method of this invention, as shown in 
drawing 1 , it is filled up with the metal chloride powder 25 inside the heat-resistant boat 21. 
The restoration method is as follows. 

[0018] First, the upper and lower sides of the metal chloride powder 25 are covered with the 
ceramic grain 24 several millimeters in diameter by the inner side of the heat-resistant boat 21. 
If it puts in another way, the metal chloride powder 25 will be sprinkled with the ceramic grain 
24. Next, the ceramic grain 24 top of the upper part of the metal chloride powder 25 is covered 
in the cotton 23 of. heat-resistant ceramics like zirconia wool yarn. Furthermore, this heat- 
resistant ceramic cotton 23 top is covered with the porous ceramic board 22, for example, a 
zirconia madreporic plate. This porous ceramic board 22 serves also as a weight. 
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[0019] The heat-resistant boat 21 filled up with the metal chloride powder 25 as mentioned 
above is put into the heat-resistant silica tubes 8a and 8b, as shown in drawing 3 . If silica 
tubes 8a and 8b are heated with electric furnaces la and lb, gas will evaporate from the metal 
chloride powder 25. Chloride gas is carried by carry Argus, such as argon gas, to the electrode 
board 4 of a reaction part. 
[0020] 

[Effect of the Invention] As explained above, when forming an oxide film on a porosity board by 
the gaseous phase vapor-depositing method according to this invention The metal chloride 
powder which surrounded the circumference is filled up with a heat-resistant ceramic grain 
inside a heat-resistant boat. The upper part is covered in heat-resistant ceramic cotton, a heat- 
resistant ceramic cotton top is further covered with a porous ceramic board, and since it 
constituted so that metal chloride gas might be evaporated by heating a heat-resistant boat, 
the following outstanding effects are acquired. 

(1) Since the surroundings of metal chloride powder have covered all with the heat-resistant 
ceramic grain, even if the metal chloride has absorbed moisture somewhat, since it **** from 
the crevice between ceramic particles, it is rare to cover the whole surface of metal chloride 
powder by an airtight film, and hard to produce explosion. 

(2) since heat-resistant ceramic cotton and a porous ceramic board exist in the upper part 
Even if jet of gas arises temporarily, these can prevent scattering to the exterior of metal 
chloride powder, only the metal chloride gas which evaporated is stably supplied to a reaction 
part, a CVD reaction is advanced, and an oxide film can be formed on a porosity board. 



[Translation done.] 
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